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Ultrasonic Velocity Meters (UVM)Ultrasonic Velocity Meters (UVM)
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Horizontal Profiling CapabilityHorizontal Profiling Capability
SidewardSideward--looking (longlooking (long--term deployment)term deployment)
UpwardUpward--looking (shortlooking (short--term deployment)term deployment)



HydroacousticHydroacoustic InstrumentationInstrumentation

Ultrasonic Velocity Meters Ultrasonic Velocity Meters 
(UVM)(UVM)

Innovative applicationInnovative application
Constrained deployment Constrained deployment 
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HydroacousticHydroacoustic InstrumentationInstrumentation

Acoustic Doppler Velocity MeterAcoustic Doppler Velocity Meter
Flexible Deployment ConfigurationFlexible Deployment Configuration



HydroacousticHydroacoustic InstrumentationInstrumentation

InIn--Situ DeploymentsSitu Deployments
Flexible locationsFlexible locations
ShortShort--term onlyterm only
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Evolution of the NetworkEvolution of the Network

1987: Old River and 1987: Old River and 
Middle RiverMiddle River
1992: Walnut Grove1992: Walnut Grove
1996: Delta Outflow1996: Delta Outflow
1999: South Delta1999: South Delta
2001: North Delta2001: North Delta
2005: South Delta2005: South Delta
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Salt flux : DWR Salt flux : DWR 
CollaborationCollaboration



Short Term Data SetsShort Term Data Sets

Early South Delta / Dye StudiesEarly South Delta / Dye Studies
Spring / SummerSpring / Summer 1997, 1998, 19991997, 1998, 1999

Confluence StudyConfluence Study
FallFall 19981998

Grizzly BayGrizzly Bay
Summer to SummerSummer to Summer 1999 1999 -- 20002000

Delta Cross Channel StudiesDelta Cross Channel Studies
FallFall 2000, 2001, 2002, 20052000, 2001, 2002, 2005

Mildred IslandMildred Island
Summer / FallSummer / Fall 20012001

Franks TractFranks Tract
Spring / Summer Spring / Summer 20022002
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Calibration ProceduresCalibration Procedures

Detailed information available in USGS reportDetailed information available in USGS report
RuhlRuhl, C.A., Simpson, M. R., 2005, Computation of discharge using the, C.A., Simpson, M. R., 2005, Computation of discharge using the

indexindex--velocity Method in tidally affected areas: U.S. Geological Survevelocity Method in tidally affected areas: U.S. Geological Survey, y, 
SIR 2005SIR 2005--5004.5004.

http://pubs.usgs.gov/sir/2005/5004/http://pubs.usgs.gov/sir/2005/5004/



Calibration ProceduresCalibration Procedures



CalibrationCalibration

Relating Boat and Index MeasurementsRelating Boat and Index Measurements
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Discharge Discharge 

CrossCross--Sectional AreaSectional Area

Boat Measurement

Mean Velocity = Mean Velocity = 

Calculated Based 
on Stage

Mean CrossMean Cross--Sectional Velocity vs. Index VelocitySectional Velocity vs. Index Velocity
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CalibrationCalibration

Strong CalibrationsStrong Calibrations
Lots of dataLots of data
Broad range of conditionsBroad range of conditions
Good correlationsGood correlations

Good CalibrationsGood Calibrations
TradeTrade--offs between quantity offs between quantity 
and range of dataand range of data
Good correlationsGood correlations

Fair CalibrationsFair Calibrations
Limited dataLimited data
Limited range of conditionsLimited range of conditions
Fair correlationFair correlation



Calibration AssessmentCalibration Assessment

Strong calibration at most longStrong calibration at most long--term monitoring term monitoring 
stationsstations
EXCEPTIONS:EXCEPTIONS:

Reverse flows at Steamboat SloughReverse flows at Steamboat Slough
Very low flows at Delta Cross Channel (prior to Very low flows at Delta Cross Channel (prior to 
Spring 2006)Spring 2006)
High flows (Jan 2006) at Rio Vista (>320,000 High flows (Jan 2006) at Rio Vista (>320,000 cfscfs))
GrantlineGrantline Canal / Old River at DMC with barriers in Canal / Old River at DMC with barriers in 
placeplace



Calibration AssessmentsCalibration Assessments

EXCEPTIONS (Continued):EXCEPTIONS (Continued):
New stations in Central DeltaNew stations in Central Delta

Holland Cut & Old River at Franks TractHolland Cut & Old River at Franks Tract
All stations need more measurementsAll stations need more measurements

Stations with floodStations with flood--ebb asymmetryebb asymmetry
San Joaquin River at Jersey Point: 5/11/1994  San Joaquin River at Jersey Point: 5/11/1994  ––
9/30/20039/30/2003
Middle River at Middle River: 6/6/2001 Middle River at Middle River: 6/6/2001 –– 12/31/200112/31/2001
Cache Slough: 2/19/2003 Cache Slough: 2/19/2003 –– 2/28/20052/28/2005
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Data AvailabilityData Availability

RealReal--Time DataTime Data
USGS USGS –– NWIS WebNWIS Web

Unit Values Unit Values –– last 31 days onlylast 31 days only
Daily Values Daily Values –– updated dailyupdated daily

http://http://waterdata.usgs.gov/ca/nwiswaterdata.usgs.gov/ca/nwis

CDEC CDEC 
http://http://cdec.water.ca.govcdec.water.ca.gov

Special Studies RecordsSpecial Studies Records
USGS USGS –– Jon Jon BurauBurau or Cathy or Cathy RuhlRuhl

jrburau@usgs.govjrburau@usgs.gov
caruhl@usgs.govcaruhl@usgs.gov

Historical LongHistorical Long--Term Term 
Monitoring RecordMonitoring Record

USGS USGS –– NWIS WebNWIS Web
Daily Values Daily Values –– updated dailyupdated daily

http://http://waterdata.usgs.gov/ca/nwiswaterdata.usgs.gov/ca/nwis

USGS USGS –– Information Officer Information Officer 
(Tom Haltom)(Tom Haltom)

(916) 278(916) 278--3100,   3100,   
tchaltom@usgs.govtchaltom@usgs.gov

USGS USGS –– Unit Values WarehouseUnit Values Warehouse
National effort National effort –– expected in expected in 
December 2007December 2007

BDATBDAT
http://http://bdat.ca.govbdat.ca.gov//
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Metrics for identifying optimal periodsMetrics for identifying optimal periods
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Tidal Filters: Tidal Filters: GodinGodin vs. 24vs. 24--hour boxcarhour boxcar



Tidal FiltersTidal Filters

Removes tidal variationsRemoves tidal variations
Used for daily flow computationUsed for daily flow computation
GodinGodin filter is automatically applied in NWISfilter is automatically applied in NWIS
Loss of 35 hours at beginning and end of seriesLoss of 35 hours at beginning and end of series

Periods of missing data are broadened when filter is Periods of missing data are broadened when filter is 
appliedapplied



GodinGodin FilterFilter



GodinGodin FilterFilter



Many Thanks!Many Thanks!





Building a networkBuilding a network

Identify the foundationIdentify the foundation
Add parametersAdd parameters

TemperatureTemperature
ConductivityConductivity

Develop ToolsDevelop Tools
Load calculations Load calculations 

Salt FluxSalt Flux
Slack Water PlotsSlack Water Plots

Spatial Distribution MapsSpatial Distribution Maps
Tidal ExcursionTidal Excursion

Sampling in concert with the tidesSampling in concert with the tides……tidal aliasingtidal aliasing


